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- ESCAPEMENT ENUMERATION

The Yukon River salmon fishery in recent years has been requlated largely

the basis of obtalning and analyzing comparative commercial and test fishing

:h infermation which indicates the relative sizes of runs as they enter the
river and move through the major fishing areas. Monitoring cf spawning escape-
ments has not plaved an impertant role in fermulating in-season managemeoent
decisicns since the data available comes from tributaries too far irom the fish-
ery and tco late in the seascn. Obtaining total annual escapement information
is nout poscible under present funding ¢r technology due to the vast size of the
drainage and turhid water conditions that pravail along approximately 1,500
miles of the main river and in meny tributaries.

Regardless of theso limitations, obtaining improved escapement inicrma-
tion in several kov tribulary streams throughout the dreinage appears fracible
and is essential in evaluating escapement trends in order to formulate long=
range menagement procedures. Sevaral projects were designed and implemented
durfinz the study peried in order to upgrade this kina of escapement information. |
These include studies in thz Anvik River, Szlcha River and in the upper Yukon
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Riveor at Whitchorse.

Anvik River: In 1971 a preliminary survey was made of the Anvik River,
which is ong of the most important king and summer chum salmon spawning
streams in the Yukon drainage, to determine the recsibility of establishing a
salmon counling tower site. After iniiially enccuntering problems with high
watoer, a suitable site wos located and a2 preliminary count was made.

Based on experience galned in 1971, a seécond tower was constructed
on the east hank of the river across from the original tower in 1972 (Figure 7).
A 1250 watt generator and a light string were used to illuminate the river
bottom during the few hours of darkness each nigit. A 20-foot weir was erected
across from the tower to lead fish closer to the itower.

Counting operations began on July 5 and terminated activities on July
31. Sixteen-hour counts were made from 1000 until 0200 hours the following
day. Counis were recorded for both hourly totals and the first 10 minutes of
each hour, .

Lack of adequate personnel prevented complete 16-hour counts from
peing conducted. Occasional unfaveorable weather and water conditions plus
faulty generators further reduced daily enumeration pericds, Missing counts
were estimatod by averaging the last complete hourly count with the next com-
plete hourly count.

Over a period of 290 hours during the 27-day counting pericd a total
of 65,202 summer chum salmon and 527 king salmon was enumerated past the
tower. Based on this data the expanded total escapements above the tower
were calculated to be 108,342 chums and 1,104 kings (Table 5). Estimates
made from 10-minute counts for the same hours were within 0.9 percent of the
expanded counts for chum salmon and 5.9 percent for king salmen. A summary
of hourly counts and estimates are prescented for sumimer chum and king salmon
in Appendix Tables 4 and S respectively.

The main summer chum salmon migration peak past the tower cccurred
on July 12, while the king salmon migration peaked on July 16 and 26 (Figure
8). The daily chum run weas heaviest from 2100 to 0100 hours with the major-
ily of fish migroting upstream from 2100 to 2300 hcurs. The king mioration was
greatest from 1300 to 1800 hours with the peak occurring between 1600 to 1800
hours with the peak occurring betweeii 1600 to 1700 hours (Figure 2).

A proposed tower and weir site was selected for future use a mile
dovrnstream from the present site (Figure 7). The river is shallower and
nalrower al this peoint and water condition: ars boetter for enumerating salmen.
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Table 5. maer chum and king salmon enumeration summary tik River tower, 1972
Suimner Chums inos
Actual Counts Expanded Counts Actunl Counts Expandd! Covnts
Hours o
Jate countad | 10 minute Hourly Hourly Cumulative 10 minute Hourly Hourly Cumulativa
7/ 5 2 - 310 3,104 3,104 - - - -
6 16 264 1,559 2,351 5,455 1 9 9 9
7 17 761 h,861 6,070 V1,525 1 1 1 10
8 15 393 5,036 6,938 18,443 0 2 2 12
S 15 474 2,655 4,335 22,798 1 3 3 15
10 8 733 3,777 7,145 29,943 3 7 15 30
11 16 1,943 11,685 15,893 L5,836 1 29 45 75
12 i5 1,769 11,035 16,899 62,735 i0 L6 55 130
13 15 1,109 7,355 10,875 73,610 8 53 69 10
14 16 978 5,933 9,119 62,729 11 71 75 274
15 i5 580 3,463 5,199 87,928 12 52 67 341
16 6 163 1,110 4,274 92,202 4 24 97 438
17 16 402 2,163 3,273 95,475 ] 21 35 L3
18 9 197 1,237 3,348 98.823 1 1 ho 512
19 k Lo 252 1,725 100,548 0 5 32 L5
20 6 90 467 1,659 102,207 3 14 b2 537
21 12 150 1,009 2,002 104,209 13 36 Sh 641
22 9 64 335 1,245 105,454 6 14 24 €45
23 6 28 173 725 106,179 h 20 70 735
24 8 50 260 778 106,957 i 19 73 ¢5
25 7 24 124 Loy 107,361 1 7 59 €57
26 2 7 29 249 107,610 0 8 94 o4
27 5 7 69 278 107,888 0 il - 49 1,010
28 16 28 %6 170 108,058 3 22 34 1,004
29 15 vt 64 102 108,160 3 17 18 1,052
30 13 6 38 104 108,264 1 15 25 1,C%7
31 5 3 31 31 168,342 A 1o 17 1,104
- Tt
TOTAL 250 10,770 65,202 108,3h219ﬁ 0o 93 527 },104
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ligure 8, Daily summer chum and king salmon migration (expanded), Anvik River
tower, 1972. “
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Carcass samnlinm 2nd enumeration surveys were conducted between
tuly 20 ond Asugust by bBeat and included the area from the mouth of Otter
Creek to the river mouth. The objective was to obtain age and sex data of
spawned out king and summer clh:ium salmon plus obtain salmon species com-
nositicon spocifically to daternmine if a significant zink salmon population
utilized the lower river for spawning. Age and sex data obtained from car-
casses are discussed in a later section of this report.

During August 4-5, a carcass survey was conducted from the tower
site to thoe river mouth., A total of 1 pink, 44,585 summer chum and 46 king
carcasses was counted. Observations indicated that king salmon in the
lewer river ware still actively spawning.

An aerial surve y of the Anvik River was conducted on July 22 utilizing
a float equipped Cessna 180 aircraft. A ccunt of 211,633 summer chum and
418 king salmon was obtained from the headwaters to the river mouth which
included 74,118 chums and 346 kings in that portion of the river above the
counting tower. The cumulative expanded tcwer count through that date was
105,454 summer chums and 665 kings with the aerial survey accounting for
approximately 70 percent of the chum and 52 percent of the king sulmon
escapement past the tower.

Based con the aerial survey data obktained below the tower and tower
count data, the minimum total estimated escapement into the Anvik River was
245,857 chum and 1,176 king salmon. It was determined that few pink salmon
spawned in the Anvik River during 1872,

Salcha River: In 1972 an extensive exploratory survey was conducted
on the Salcha River (Figure 3) by a two-man crew in a riverboat. This survey
was made {rom July 12 to August 18 fo determine the abundance and distribution
of king and summer chum salmon plus select and identify potential counting
tower/weir sites. The proposed Prudhoe Bay to Valdez hot oil pipeline is
scheduled Lo cross the lower Salcha River wulc,h gives these studies an even
higher priority.

The area surveyed extended from the river mouth to the South Fork, a
distence of 88 river miles. The shallow nature of the river necessitited the
use of a flat bottom 24-foot riverbcat powered by two 40-horsepower cutboard
motors equirped with jet units. All observatlions of salmon were recorded with
spawning areas located and marked on maps. A number of king salmon redds
were identiiizd to speciiic locations by landmarks for possible future incuba-
tion studics. A six.-foot wooden step ladder was fastencd inside the boat and
used as a tower to aid in observing salmon.
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almon carcagses were
oo oand srodats. : . aegaas wrere inmodiately
digposcd into the brush on oithiar side of the river to eliminate data

duplication on subsequent sampling surveys.

NN B

A gullad le towrer site and the major Ying salmon spawning areas were -
identified {Figure 10). Three king salmon redds were marked and their positicn
cousiLioly mapned for vossinle future ews and larval develooment and survival

{3 i
a rule kings were obsorved soawning @t the heads of riffles in

Wumercus king salbmen {rv were located througiiout the lencath of the
main river upstrecin ‘o 2o CGrub Cresk, Try were concentrated aleng the shore,
especially in cutbaclk areas, near feeder sireams and in slack water eddies.

An eerial survey made on August 3 accounted for 1,193 king salmon,
the maiority of which were spawning, in the main river from the mcouth {o the
North Fork. A total of 143 or 12 percent of the count was obtained downstream
ifrom the propesed pipaline crossing. . The greatest numbers of spawners were
observed hetween Redmond and Butte crecks.

A total of 293 king salmon carcasses was enumerated during the boat
surveys. Table € compares the disiribution of live fish, carcasscs and redds

observed during the study. As expected, carcasses exnibited & downstream
shift in abundance compared to live fish and redd distribution.

Carcass survey information als¢ indicated that post spawning mortality
is greater for females at an earlier period of time compared to males (Table 7).
This differ ntial post spawning mortality is significant when attempting to
accurately assess the age, sex and size composition of the escapement through
carcass sampling. Carcass age and sex data is presented in a later section
of tixis rewort.

Wiitehorse am Fishery: Bach year since 1970 the Department of Fish
and Cane 'n-"v supplicd a fishery technicicn 1o sample king salmon at this
fishery for age and sox and obtain daily escapement information. This inform-
ation hes Lv en of considerable value in providing an escapement index for the
unper Yukon basin (Figure 4). Comparative escapements are shown in Appendix
Table 6. Age and sex dala is sununarized in a later sectdon of this report.

Aerial Surveys: Because of the vast distances involved and the large
number of salmon spawning streams piesent in the Yukon River system, the
eria! Suz'vey methed is vsed to enumcrate escapament in certain key utreams
hich are felt to he Indicotive of overall eccopement in that area of the Yukoen
ba sin. Duz‘ing the peak of spawning, when water and light conditions are

_22..


http:upstrec:.lf

t._uare 10. King salmon redd locations, ~aicl-lfa Ris 1972.

, Wt
»a Hinetyeight
(r Creck
_Hf\\hvf Flat Creck
o e
Pipeline Crossing ,;d%dl’
N <A
chardson “a 'grijo‘hT McCoy Creek
igihway N, &

3
VA AR =

\\ Tower site

\
A

cdriond
l.-Ck

Harding

Lake 1 2 3 4 8

Miles

0 - King salmon raodd location



Table_G- King salmon abundance and distribution, Salcha River, 1972.
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Acrial survey Carcass Survey (8/4~18) _Boat Survov (8/4-18)

1 (8/3) Males Yemales Comblned é.ib“3"
Are™ Number % Number 4 Mumber Z Number % Number %
100 241 20.2 49 48.5 52 51.5 101 34.5 7 156.3
200 333 27.9 72 47.7 79 52,3 151 51.5 12 z27.9
300 60 5.0 S 19.2 21 80.8 T 26 5.9 7 16,3
4£00 485 40.7 5 35.7 9 64.3 14 4.8 11 25.6
500 74 6.2 - -~ 1 100.0 1 C.3 6 13.9
TOTAL 1,193 100.Q 131 44,7 162 55.3 293 100.0 43 120.0
1/ 100 - River mouth to mouth of Redmond Creek

200 = Mouth of Redmond Creck to mouth of Ninety-eight Creek.

300 - Mouth of Ninety-eight Creck to mouth of ¥Flat Creek,

" 400 - Mouth of Flat Creek to mouth of Butte Creek.
500 - Mouth of Butte Creek to mouvth of North TForlk.
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Table 7.

Daily king salmon wortality based on carcass observations,
Salcha River, 1972,

Males Females Combined

Daote Kumbor p4 Funhorn i Number 4
8/ 4 4 1.4 7 2.4 11 3.8
5 2 0.7 15 5.1 17 5.8

6 7 2.4 15 5.1 22 7.5
7 6 2.0 10 3.4 16 5.4

9 &4 1.4 8 2.7 12 4.1

10 8 2.7 16 5.5 24 8.2
11 19 6.5 25 8.5 b4 15.0
12 21 7.1 9 3.1 .30 10.2
13 12 4.1 2 7.2 33 11.3
14 16 5.5 15 5.1 31 10.6
16 21 7.2 14 4.8 .35 12.0
17 5 1.7 2 0.7 7 2.4
18 6 2.0 5 1.7 11 3.7
TOTAL 131 44.7 162 55.3 293 100.0
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i foe rlongina tteca etreams are survovad by Depariment biolocoists
sy osincle eovine atrzroiz, Wiallse nol precise, aerial survevs are an invpertant
management tool when no cther moans of assessing @scapements are available.
Comparative annual aeriz]l survey escapement counts made in index streams
Cob ning ond summer chiun salmen are prezented in Appeondic Table 7 and 8 res-

noctively.



